Trexture Mapping

15-462 : Graphics |
Fall 2006

James Kuffner
Carnegie Mellon University




T'he Power of Texture

Model + Shading

+ Textures

do things start
looking real?




Texture Mapping

Provides realistic appearance to models without
having to add additional geometric fine detail

Works by modifying

various shading properties “5” Qi
of an object by mapping
afunction (suchasa 2D
Image) onto the surface.




Classic Image Mapping

Consider an Image as a 2D function
mapping from [0,1]? (texture coordinates) to
the RGB color space:

T(uv)® (r,qg,b)

Each object defines amapping M from
points on the surface to texture coordinates:

M(X,Y,2)=(u,Vv)
Given a point (X,y,z) on the surface, use the
color:(r,g,b) =T(M(x, y,2))




Image Mapping Example

Texture Image: Pezult




Surface Properties that Texture
Miaps can Vodity

Final color (Image maps, light maps)

Surface normal (lbump maps)

Transparency (opacity maps)

Reflectance properties (diffuse, specular maps)

Reflected color (environment maps)
Any combination of the above

We now have vertex and pixel shading
capabilities in hardware, so complex
texturing can be performed interactively
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Texiure Antl-Allasing

A single screen space pixel migni correspond (o
rrany olelsinine texiure irmsge:
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Jriflltered Texiure:
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Texiure Pre-Flltering

Problem: filtering avtexiure during rrmrHJrU

r

Istoo slow for Interacilve perforrmarce

Solution: pre-filter the text
Surnrned areartan)es - givest

of ezcr avds-allgried recteng

— Mip-rmaps (irl-linear interpolztion) - sUpporied

OV ost of todzy’ s texilre meappling nardvyeare
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M O-rMappINg (willizms &3

Store pre-filiered scaled coples (iexiure
“levels”) of tne oridinal source texilre

Tyoically, ezcri level 1snzlf ine size of ine

orevious level

Flow roden additional rrierrory doesinis
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Storing IV p-rmaps

Armezingly, only 1/3
[riore rernory irien
tne original irmege
reclulrec for rnio-rnap
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Anisotripic Flltering
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Texiure meaps Used to mocdify ine opject color car pe:
UNLIT ( orneilrmes called a“Deced“ or “Lziog]”)

(morlm s cliffuse or specular color 1n sneacling)
J::;IJ gniting and snzcling rnodel to calculziz final color
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BUrnp Mapping (Blinn 73

Intensity value of asource irmage 1s used to moclify
tne norrmel direciion of the og)eci surfa@e

Does not rnodify surfec
result fools usinto tniring tne sur'racejs ot <rnooir)
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BUmo Meaoping
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BUrno Maooing



Parallave Mapping

trachitionzl ournp rmapping
vesic pareallav rnzp
oarellev rnag witr offset lirniting
SOURCE: Terry Welsh, Infiriscape, 2004
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Paralleve Mapping Exarnole

SOURCE: Terry Welzh,
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Procedural ancd Solld Teadures

(Gardner 184, Peachey, Perlin 1985)

Proplern: rmapping a2b ]ma.ge/'flmf“r] Or Orto

the surfece of aigeneral 3D ogject s adifficult
oroolern;

— Diztortior

— Dizcoriinuiiles

clesr Uze artexiure funciion defined over CLBD
clornzir - the 3D cpace conialning tne og)eci

e—

(D

— Texture functior can pe d]g]‘t]ze | (stored es a0
arrely of volurne detzy or generziec] procedurally

0 5
o
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¥ en Perlin' s farnous =olid texture mearple vese, 1985
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Procecural Texiures
Advantages:

— Cornpzact representetion (cocle vs, iz

)

h')
h')

— urllirnitec resolutiorn
— urlirritec extent
— corlirollanle via pararneiers

— Can pe difficult to prograrn and deoug
— Can pe difficult to predict and conirol
— Typically <lower to eval Uzie
— Can pedifficult to pre-filier
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Environrment Meappling

Moclity the reflecied color

Useacuoe meap or sonerical Irnage meap to
cczoclate reflected colors witn all directions
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Environrment Meapping Orlgins

=)

Blinm s originel reflection rmzap source
(1978)
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Environment Meap Texiures

Ceafé Veroria, Pelo Alto, Californiz
irnege rmzip by Silicon Graphics (circa1990)
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Creziing an Environment Vao

Gene Miller' s environrmernt rzp source
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Multl-Taxtures anc Detal] Taxit

)

Blend saveral teilres on tne carme surfs

Supoortec] 1n narclwear

(13

(frorn 4-16 texiures
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